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Abstract
Objective: Having frequent family dinners is associated with better diet quality in
children; however, it is unknown whether the frequency of certain family meal
types (i.e. dinner) is more strongly associated with better child weight and diet
quality compared with other meal types (i.e. breakfast, lunch). Thus, the current
study examined the frequency of eating breakfast, lunch or dinner family meals
and associations with pre-school children’s overall diet quality (HEI-2010) and
BMI percentile.
Design: Cross-sectional baseline data (2012–2014) from two randomized
controlled childhood obesity prevention trials, NET-Works and GROW, were
analysed together.
Setting: Studies were carried out in community and in-home settings in urban
areas of Minnesota and Tennessee, USA.
Subjects: Parent–child (ages 2–5 years) pairs from Minnesota (n 222 non-
Hispanics; n 312 Hispanics) and Tennessee (n 545 Hispanics; n 55 non-Hispanics)
participated in the study.
Results: Over 80% of families ate breakfast or lunch family meals at least once per
week. Over 65% of families ate dinner family meals ≥5 times/week. Frequency of
breakfast family meals and total weekly family meals were significantly associated
with healthier diet quality for non-Hispanic pre-school children (P< 0·05), but not
for Hispanic children. Family meal frequency by meal type was not associated
with BMI percentile for non-Hispanic or Hispanic pre-school children.
Conclusions: Breakfast family meal frequency and total weekly family meal
frequency were associated with healthier diet quality in non-Hispanic pre-school
children but not in Hispanic children. Longitudinal research is needed to clarify the









Prior research indicates that having frequent family meals
is associated with positive health outcomes in children,
including diets of higher nutritional quality and lower
weight status(1–12), although not all findings have been
consistent(13,14). For example, several longitudinal studies
and reviews of the literature have shown that having
regular family meals (about 3–5 times/week) as a child is
associated with higher intakes of fruits and vegetables,
Ca-rich foods, dietary fibre and key nutrients such as Ca
and Fe as an adolescent or adult(4,8,9,15–20). Additionally,
cross-sectional and some longitudinal research has shown
that having frequent family meals is associated with
reduced risk of overweight/obesity in children and ado-
lescents(1,14,21). While research suggests that family meals
are protective for child diet quality and potentially weight
status, little research has examined whether it matters if the
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family meal is breakfast, lunch or dinner(22,23). It is
important to understand whether one meal type conveys a
more positive impact on child diet quality and weight
status than another to inform research regarding which
meals should be targeted in nutrition interventions. For
example, if families are more likely to serve vegetables
and fruits at dinner, then it may be important for inter-
ventions to target serving vegetables and fruits at family
breakfast meals and/or lunches.
Additionally, little is known about the associations
between eating breakfast, lunch or dinner together as a
family and diet quality and weight status among children
of pre-school age (i.e. 2–5 years old) and whether the
relationship between eating breakfast, lunch or dinner
family meals and diet quality and weight status is com-
parable to the positive association observed for older
children (i.e. 6–12 years old) and adolescents (i.e. 13–18
years old)(4,13,24). Furthermore, previous research exam-
ining the protective influence of family meals on diet
quality and weight status have not always included diverse
samples. When race/ethnicity has been intentionally
examined, results have been inconsistent. For example,
several studies have shown that family dinner meals are
protective for White(25) and African-American youth(1,26),
but not for Hispanic youth(2,26,27).
Thus, a first step in moving the field forward in under-
standing more about family meal type and associations
with child diet quality would be to examine the types of
family meals being eaten by pre-school children and their
families and to examine whether the frequency of eating
breakfast, lunch, dinner or total weekly family meals dif-
fers by sociodemographic characteristics and other
household characteristics (i.e. family structure, working
status, income, education). Additionally, it would be
important to understand whether child overall diet quality
and weight status are more strongly associated with one
specific type of meal (i.e. breakfast, lunch, dinner) or
the total number of family meals. Furthermore, examining
whether one specific family meal type or the total
number of family meals confers greater health behaviour
benefits for different racial/ethnic groups would also be
important.
Examining associations between the frequency of eating
breakfast, lunch or dinner family meals and child diet
quality and weight status may also be important for
informing the design of public health messages and
interventions to promote particular family meals. For
example, if results show that eating breakfast, lunch or
dinner family meals to be equally associated with higher
diet quality and lower weight status in pre-school children,
then public health messages could inform parents that
eating any meal together as a family may be beneficial for
child weight and weight-related behaviours. Such mes-
sages would have the potential to reduce barriers to eating
family meals and increase the likelihood that more families
would benefit from the protective nature of family meals.
There are two aims of the current study: (i) to describe 
the frequency of eating breakfast, lunch, dinner and total 
weekly family meals among Hispanic and non-Hispanic 
pre-school children aged 2–5 years, including differences 
according to sociodemographic and other household 
characteristics; and (ii) to examine the association of 
the frequency of eating breakfast, lunch, dinner and total 
weekly family meals with child diet quality and BMI per-
centile among Hispanic and non-Hispanic pre-school 
children. The main hypothesis is that the frequency of 
eating all types of family meals (i.e. breakfast, lunch, 
dinner) will be associated with similar benefits for heal-
thier weight and higher diet quality in pre-school children.
Methods
Study design and population
The present study uses baseline data from the NET-
Works(28) (Now Everybody Together for Amazing and 
Healthy Kids) and GROW(29) (Growing Right Onto Well-
ness) studies. These two studies are 3-year randomized 
childhood obesity prevention trials, which are a part of the 
National Institutes of Health’s (NIH) Childhood Obesity 
Prevention and Treatment Research (COPTR) Consortium 
(intervention years 2013–2017). Both sites included sam-
ples with over 50 % Hispanic households and the majority 
of families earning less than $US 50 000 per year, which 
allows for examining associations between family meal 
type and diet quality and weight status in minority and 
low-income populations
NET-Works study
In 2012–2014 the NET-Works study (clinical trial registra-
tion number NCT01606891) recruited and randomized 534 
pre-school children who were 2–4 years old, above the 
50th percentile for age- and sex-adjusted height and 
weight (as measured by the Centers for Disease Control 
and Prevention standardized growth charts(30)) and from 
low-income households (< $US 65 000 annual household 
income) in the Minneapolis and St. Paul area, Minnesota, 
USA(28). The NET-Works intervention integrates and links 
resources across home, community, primary-care clinics 
and neighbourhoods to promote healthy eating and 
activity patterns and body weight among lower-income, 
racially/ethnically diverse pre-school children.
GROW study
In 2012–2014 the GROW study (clinical trial registration 
number NCT01316653)(29) randomized 610 parent–pre-
school child (ages 3–5 years) pairs from underserved, 
low-income communities in Nashville, Tennessee, USA. 
Eligible children were between the 50th and 95th per-
centile for age- and sex-adjusted height and weight 
(as measured by the Centers for Disease Control and 
Prevention standardized growth charts(30)). Additionally,
potential participants were eligible for GROW if they 
received at least one form of government assistance, 
spoke English or Spanish, the parent was over 18 years 
old, and both parent and child could participate in phy-
sical activity. The GROW intervention is a staged-intensity 
behavioural intervention. Throughout the intervention 
parents and children build skills in nutrition, physical 
activity and parenting, with a concurrent focus on forming 
new social networks and utilizing the built environment of 
parks and recreation for family health.
Complete details about the NET-Works(28) and 
GROW(29) study designs, full inclusion/exclusion criteria, 
intervention and evaluation are published elsewhere(28,29). 
The Institutional Review Board (IRB) Human Subjects 
Committee at the University of Minnesota and Vanderbilt 
University approved all protocols used in NET-Works and 
GROW study, respectively. All participants signed written 
informed consent prior to participation into the respective 
studies. Additionally, the University of North Carolina at 
Chapel Hill IRB, which is the coordinating centre for the 
COPTR Consortium, approved the analysis of the data 
from both studies.
Measures
Standardized objective measures, including three 24 h 
dietary recalls, anthropometry and parent self-report sur-
veys, were conducted by trained and certified research 
staff from the NET-Works and GROW studies in partici-
pants’ homes or local community centres. All surveys were 
administered in English or Spanish according to participant 
preference and completed by the index parent/guardian 
prior to randomization.
Exposure variables: family meals
Questions assessing the frequency of breakfast (el 
desayuno), lunch (el almuerzo), dinner (la cena) and 
total weekly family meals were taken from previously 
validated surveys(8,13,31). Frequency of breakfast, lunch 
and dinner family meals was measured at baseline. The 
primary caregiver/guardian was asked three questions 
about family meals. For the NET-Works study, primary 
caregivers were asked: ‘During the past seven days, how 
often did your family eat breakfast (lunch, dinner) toge-
ther?’ (response options: 0, 1–2, 3–4, 5–6 or 7 times). 
GROW study primary caregivers were asked: ‘During the 
past seven days, how often did most of your family eat 
breakfast (lunch, dinner) together?’ (response options: 0, 
1–2, 3–4, 5–6 or 7 times). Thus, the family meal frequency 
questions were asked slightly differently at each site. A 
pseudo-continuous variable was created for analyses by 
coding the categorical response options as 0, 1·5, 3·5, 5·5 
and 7, respectively, for each of the questions about 
breakfast, lunch and dinner family meals. The total weekly 
family meals variable was the sum of the variables for 
breakfast, lunch and dinner.
Outcome variables
Child height and weight
Child height and weight were measured with the partici-
pant in light clothing without shoes. Body weight was 
measured to the nearest 0·1 kg using a calibrated electro-
nic scale (Seca Corp., Chino, CA, USA). Height was mea-
sured to the nearest 0·1 cm using a portable stadiometer 
(Seca Corp.). Measures were conducted in duplicate and 
averaged. BMI was calculated as weight in kilograms 
divided by the square of height in metres and transformed 
to age- and sex-specific percentiles based on Centers for 
Disease Control and Prevention guidelines(32).
Child dietary quality
In both studies, child dietary quality was assessed using 
the Nutrition Data Software for Research (NDS-R) version 
2010 (Nutrition Coordinating Center, University of Min-
nesota, Minneapolis, MN, USA). Three 24 h dietary recalls 
were pre-scheduled with the parent and administered by 
telephone in English or Spanish. The primary caregiver or 
guardian served as proxy for the child to report the child’s 
previous day intake. Booklets showing food amounts 
were used by the respondent to assist in identifying por-
tion sizes. For children in childcare, food records were 
given to the childcare provider and the completed form 
was used by the parent to report foods the child consumed 
while in childcare. Diet recalls were conducted on 
weekdays and weekend days with a maximum of three 
recalls (two weekdays and one weekend day) and a 
minimum of two dietary recalls. Total energy, nutrients 
and food groups from the two or three dietary recalls were 
averaged to estimate the child’s typical diet quality.
Dietary quality was computed using the 2010 Healthy 
Eating Index (HEI-2010)(33,34). The HEI-2010 includes nine 
adequacy components (total fruit, whole fruit, total vege-
tables, greens and beans, whole grains, dairy, total protein 
foods, seafood and plant proteins, fatty acids) and three 
moderation components (refined grains, sodium, empty 
calories). Participants received a score for the twelve com-
ponents and the component scores were summed to create 
the total HEI-2010 score. For the adequacy components, a 
higher score indicates higher consumption and for the 
moderation components, a higher score indicates lower 
consumption. The total HEI-2010 score’s upper range is 100, 
with higher scores indicating better child diet quality.
Covariates
All demographic covariates were chosen because of prior 
research showing they are confounders of the relationship 
between the exposure and outcome variables in the 
study(1,3,35).
Demographic variables
Children were categorized as Hispanic or non-Hispanic for 
the analysis based on parent report. The primary parent/
guardian also reported the age (date of birth) and sex of the
child and his/her own marital status (married/living as mar-
ried, single), employment status (full-time, part-time, not
working for pay) and country of birth (born in USA; yes, no).
Household education was calculated using the highest level
of education reported from the following two sources: the
index parent’s self-reported education level and the highest
education of other adults in household (<high school, high
school or equivalent, at least some college). Annual house-
hold income (<$US 14999, $US 15000–24999, $US 25000–
34999, $US 35000–79999, don’t know, no response) and
household-level participation in the Supplemental Nutrition
Assistance Program (SNAP) and Special Supplemental Nutri-
tion Program for Women, Infants, and Children (WIC) were
self-reported by the primary caregiver.
Statistical analysis
Data from the NET-Works and GROW studies were com-
bined and all analyses were pre-stratified by Hispanic
origin a priori, based on previous studies showing differ-
ential benefits of family meals for non-Hispanic v. His-
panic populations(2,26,27). Eleven participants from the
GROW study were excluded from analyses based on the
following reasons: having fewer than two dietary recalls (n
1), missing one or more family meals questions (n 3) or
having a BMI percentile outside the range (i.e. <50th
percentile or > 95th percentile; n 7). The final analysis
sample was 276 non-Hispanics and 857 Hispanics.
Unadjusted mean numbers of breakfast, lunch, dinner and
total weekly family meals were compared across socio-
demographic characteristics using linear regression (PROC
GENMOD with linear distribution and LSMEANS option).
Bonferroni corrections were made to account for the
multiple comparisons. The corrected level of statistical
significance was P< 0·00143 for non-Hispanics and
P< 0·00161 for Hispanics.
The associations between breakfast, lunch, dinner and
total weekly family meals and the HEI-2010 and BMI per-
centile using linear regression (PROC GENMOD with linear
distribution) was examined. For each meal type, three models
were run. Model 1 was unadjusted and Model 2 adjusted for
age, sex, marital status, employment status and study site.
Model 3 adjusted for all the covariates in Model 2 plus the
number of times the other two family meals were eaten
together, to try and distinguish each meal’s effect from the
total number of meals consumed together. We also adjusted
for race/ethnicity in Models 2 and 3 for the non-Hispanics.
When the outcome of interest was BMI percentile, we inclu-
ded mean total daily energy intake in the adjusted regression
models. Data were analysed using the statistical software
package SAS version 9.3 (2016).
Results
The mean age of children in the sample was 3·5 (SD 0·9)
years for non-Hispanic children and 4·0 (SD 0·9) for His-
panic children. About 49% of the children were male
(Table 1). By design of the studies, about half of the 
children were in the upper range of the normal weight 
category as defined by BMI percentile and half were in the 
overweight/obese range. The mean age of parent partici-
pants was 31·5 (SD 6·8) years for non-Hispanic parents and 
31·9 (SD 6·0) years for Hispanic parents. Most parents 
were overweight or obese. Average household income 
was < $US 35 000 per year and over 50 % of Hispanic 
participants had less than a high school education, while 
over 70 % of non-Hispanic participants had at least some 
college education.
Frequency of eating breakfast, lunch, dinner and 
total weekly family meals
Overall, non-Hispanic and Hispanic households had 
similar frequency patterns of eating breakfast, lunch, din-
ner and total weekly family meals (Fig. 1).
Breakfast
Breakfast family meal patterns (Fig. 1(a)) were similar for 
non-Hispanic and Hispanic households, with the majority 
of families eating breakfast family meals between one and 
four times weekly. About 20 % of all children ate five or 
more breakfast family meals per week.
Lunch
Lunch family meal patterns (Fig. 1(b)) were similar for 
non-Hispanic and Hispanic households, with the majority 
of families eating between one and four lunch family 
meals per week. About 20 % of all children ate five or 
more lunch family meals weekly.
Dinner
Dinner family meal patterns (Fig. 1(c)) were similar for 
non-Hispanic and Hispanic households, with almost 90 %
of families eating three or more family dinner meals per 
week. About 50 % of all pre-school children ate seven 
family dinner meals weekly.
Total meals
The majority of non-Hispanic and Hispanic households 
ate between five and sixteen meals per week (Fig. 1(d)). 
A larger percentage of Hispanic households (15 %) ate all 
family meals (twenty-one meals in total) together com-
pared with 6 % of non-Hispanic households.
Differences in the frequency of having breakfast, 
lunch and dinner family meals by 
sociodemographic characteristics
There were some significant differences in family meal 
frequency by sociodemographic characteristics (Table 2). 
Non-Hispanic White children on average had significantly 
more breakfast family meals compared with non-Hispanic 
Black children and non-Hispanic multiracial children. In 
addition, non-Hispanic normal-weight parents on average 
had significantly more breakfast family meals compared 
with non-Hispanic parents who were obese. Additionally,
younger Hispanic children on average had more breakfast,
lunch and total family meals compared with older
Hispanic children. For both non-Hispanic and Hispanic
pre-school children, there was a higher frequency of
eating breakfast, lunch, dinner and total weekly family
meals when children were from households where a
parent was either not working for pay or working part-
time compared with children from households where a
parent was working full-time.
Associations between breakfast, lunch and dinner
family meals and pre-school children’s Healthy
Eating Index-2010 score and BMI percentile
Breakfast family meals
There was a statistically significant positive association
between eating breakfast family meals and diet quality as
measured by HEI-2010 in non-Hispanic pre-school children
compared with Hispanic pre-school children in all models
(P<0·05; Table 3). For example, for every one-day increase
in eating breakfast family meals, non-Hispanic pre-school
children’s HEI-2010 scores were higher by 1·30, after
adjusting for sociodemographic characteristics and lunch
and dinner family meals. There were no significant findings
for breakfast family meal frequency and weight status for
non-Hispanic or Hispanic pre-school children.
Lunch and dinner family meals
There were no significant findings for lunch or dinner
family meals and HEI-2010 or weight status for non-
Hispanic or Hispanic pre-school children (Table 3).
Total meals
There was a significant positive association between the
total number of family meals eaten per week and
HEI-2010 scores in non-Hispanic pre-school children
compared with Hispanic pre-school children in all models
(P<0·05; Table 3). There were no significant associations
between the total number of family meals per week and
weight status for non-Hispanic or Hispanic pre-school
children (Table 3).
Table 1 Mean and frequency distribution of sociodemographic characteristics for non-Hispanic and Hispanic house-
holds; baseline data from NET-Works and GROW studies among parent–child (aged 2–5 years) pairs from respectively






Mean SD Mean SD
Child age (years) 3·5 0·9 4·0 0·9











Parent age (years) 31·5 6·8 31·9 6·0
Parent BMI (kg/m2) 31·0 8·6 29·5 5·5
Parent marital status (% married or living as married) 54·4 83·4
Household education (%)
<High school 9·8 54·0
High school or equivalent 19·6 25·5
At least some college 70·6 20·4
Income (%)
<$US 14999 33·0 32·7
$US 15000–24999 14·9 30·7
$US 25000–34999 20·3 13·4
$US 35000–79999 30·1 4·6
Don’t know or didn’t respond 1·8 18·7
Parent job status (%)
Full-time 37·1 19·1
Part-time 26·6 22·5
Not working for pay 36·4 58·3
Parent born in USA (% yes) 75·2 7·3
HEI-2010 total score 59·9 12·5 65·5 10·8
NET-Works, Now Everybody Together for Amazing and Healthy Kids; GROW, Growing Right Onto Wellness; SNAP, Supplemental
Nutrition Assistance Program; WIC, Special Supplemental Nutrition Program for Women, Infants, and Children; HEI-2010, Health Eating
Index-2010.
The online supplementary material, Supplemental
Table 1, shows associations between family meal types



















































































Fig. 1 Distribution of eating breakfast (a), lunch (b), dinner (c) and
total family meals (d) among non-Hispanic and Hispanic
households; baseline data from NET-Works and GROW studies
among parent–child (aged 2–5 years) pairs from respectively
Minnesota (n 222 non-Hispanics; n 312 Hispanics) and
Tennessee (n 545 Hispanics; n 55 non-Hispanics), USA,
2012–2014. Frequency of eating breakfast family meals, lunch
family meals and dinner family meals: , never; , 1–2 times/
week; , 3–4 times/week; , 5–6 times/week; , 7 times/week.
Frequency of eating total family meals: , never; , 1 to <5 times/
week; , 5 to <11 times/week; , 11 to <17 times/week; , 17 to
<21 times/week; , 21 times/week (NET-Works, Now Everybody
Together for Amazing and Healthy Kids; GROW, Growing Right
Onto Wellness)
scores for each of the twelve HEI-2010 components 
among non-Hispanic and Hispanic pre-school children. As 
can be seen, specific components (e.g. fruit, vegetables, 
greens and beans, seafood and plant proteins) consistently 
contributed to the finding that breakfast and overall total 
family meals are beneficial for the diet quality of non-
Hispanic pre-school children but not for Hispanics.
Discussion
The present results indicated that most children of pre-
school age ate breakfast and lunch family meals at least 
once or twice per week and more than half of children ate 
dinner family meals five or more times per week. Limited 
prior research has examined breakfast, lunch and dinner 
family meal patterns(3,13) in pre-school children; thus, 
these new findings add to the pre-existing literature on 
family meals and suggest that it is fairly common for 
families with pre-school children to eat breakfast and 
lunch family meals(3). Additionally, family dinner meal 
frequency results in the current study are consistent with 
previous studies among older children showing that it is 
common for families to eat at least five family dinner meals 
or more per week(2,4,18,36).
There were some significant differences in the fre-
quency of eating family meals within meal type by 
sociodemographic characteristics. For example, in house-
holds where a parent worked part-time or did not work for 
pay, pre-school children ate more breakfast, lunch, dinner 
and total family meals compared with pre-school children 
who had a parent who worked full-time. This may mean 
that family meals are more challenging/logistically pro-
blematic (e.g. time constraints) to carry out for families 
where the primary caregiver works full-time.
Results indicated that frequency of breakfast family 
meals per week and total weekly family meals (any type –
breakfast, lunch, dinner) were significantly associated with 
non-Hispanic pre-school children’s diet quality, but these 
associations were not evident for Hispanic pre-school 
children. This result corroborates prior research showing 
that the frequency of breakfast family meals and total 
weekly family meals are positively associated with better 
diet quality for children of elementary-school age and 
adolescents(1–4,10,13,37) and extends previous studies by 
showing that pre-school children receive dietary benefits 
from breakfast family meals too. This result is also con-
sistent with previous literature showing that associations 
between family meals and diet quality are more likely to 
be observed among non-Hispanic children compared with 
Hispanic children(2,26,27). One potential reason why only 
breakfast and total family meals were significantly asso-
ciated with pre-school children’s diet quality may be 
because the frequency of having family dinner meals 
was already high. Additionally, one potential reason why 
significant results were not found for Hispanic children
may be that the study did not measure the concept of
merienda, which is a light meal eaten multiple times
throughout the day. This concept is common in Latin
American families. Thus, if Hispanic pre-school children
were eating multiple types of meals per day it may have
resulted in systematic measurement error that resulted in
null findings for this group.
Furthermore, there were no significant associations found
between family meal frequency by meal type and child BMI
percentile for non-Hispanic or Hispanic pre-school children.
This finding supports prior research conducted with
elementary-school-aged children and adolescents that shows
mixed findings regarding family meal frequency and child
weight status(2,18,25,26,38–43). One potential reason for this
Table 2 Unadjusted mean number of breakfast, lunch and dinner family meals per week among non-Hispanic and Hispanic households;
baseline data from NET-Works and GROW studies among parent–child (aged 2–5 years) pairs from respectively Minnesota (n 222 non-
Hispanics; n 312 Hispanics) and Tennessee (n 545 Hispanics; n 55 non-Hispanics), USA, 2012–2014
Non-Hispanic households (n 276) Hispanic households (n 857)
Breakfast Lunch Dinner Total Breakfast Lunch Dinner Total
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Overall family meal frequency 3·4 2·3 3·2 2·3 5·4 1·9 12·0 4·9 3·4 2·5 3·2 2·5 5·3 2·3 11·8 5·7
Child age (years)
2 3·7 0·3 3·5 0·3 4·9 0·2 12·1 0·6 4·2 0·3 3·9 0·3 5·1 0·3 13·2 0·6
3 3·5 0·2 3·3 0·2 5·5 0·2 12·3 0·5 3·4 0·1 3·2 0·1 5·2 0·1 11·8 0·3
4 3·4 0·2 3·0 0·2 5·6 0·2 12·0 0·5 3·4 0·2 3·2 0·2 5·5 0·2 12·2 0·4
5 1·7 0·6 1·4 0·6 6·0 0·6 9·1 1·4 3·0 0·2 2·6 0·2 5·1 0·2 10·6 0·5
Sex
Boys 3·4 0·2 3·1 0·2 5·4 0·2 11·9 0·4 3·3 0·1 3·1 0·1 5·2 0·1 11·6 0·3
Girls 3·4 0·2 3·3 0·2 5·4 0·2 12·1 0·4 3·4 0·1 3·2 0·1 5·4 0·1 12·0 0·3
Child race/ethnicity
White 4·5 0·3 4·0 0·3 5·5 0·2 14·0 0·6 – – – – – – – –
Black 3·0 0·2 2·9 0·2 5·3 0·2 11·2 0·4 – – – – – – – –
Multiracial 3·0 0·3 2·9 0·3 5·6 0·3 11·5 0·7 – – – – – – – –
Other 2·8 0·5 3·0 0·5 5·2 0·4 11·0 1·1 – – – – – – – –
BMI percentile categories
50th–84·9th 3·4 0·2 3·3 0·2 5·3 0·2 12·0 0·4 3·4 0·1 3·2 0·1 5·2 0·1 11·8 0·3
85th–94·9th 3·5 0·3 2·9 0·3 5·7 0·2 12·1 0·6 3·3 0·2 3·2 0·2 5·4 0·1 11·9 0·3
≥95th 3·3 0·4 3·5 0·3 5·1 0·3 11·9 0·8 3·4 0·3 3·3 0·3 5·0 0·3 11·7 0·6
Adult BMI categories
Underweight 4·0 1·3 4·2 1·3 5·8 1·1 14·0 2·8 3·5 1·3 2·6 1·3 5·8 1·1 11·9 2·8
Normal weight 4·1 0·3 3·5 0·3 5·2 0·2 12·8 0·6 3·4 0·2 3·1 0·2 5·3 0·2 11·7 0·4
Overweight 3·6 0·3 3·5 0·3 5·7 0·2 12·8 0·6 3·2 0·1 3·1 0·1 5·2 0·1 11·5 0·3
Obese 3·0 0·2 3·0 0·2 5·4 0·2 11·3 0·4 3·5 0·1 3·3 0·1 5·3 0·1 12·1 0·3
Marital status
Married or living as married 3·6 0·2 3·4 0·2 5·5 0·2 12·5 0·4 3·4 0·1 3·2 0·1 5·3 0·1 11·9 0·2
Single 3·2 0·2 2·9 0·2 5·3 0·2 11·5 0·4 3·3 0·2 2·8 0·2 5·3 0·2 11·5 0·5
Household education
<High school 2·9 0·4 3·7 0·4 5·3 0·4 11·9 0·9 3·3 0·1 3·0 0·1 5·2 0·1 11·5 0·3
High school or equivalent 3·5 0·3 3·0 0·3 5·2 0·3 11·8 0·7 3·5 0·2 3·4 0·2 5·4 0·2 12·2 0·4
At least some college 3·5 0·2 3·2 0·2 5·5 0·1 12·1 0·4 3·6 0·2 3·3 0·2 5·2 0·2 12·1 0·4
Income
<$US 14999 3·3 0·2 3·3 0·2 5·1 0·2 11·6 0·5 3·5 0·1 3·3 0·2 5·2 0·1 12·1 0·3
$US 15000–24999 3·4 0·4 3·0 0·4 5·7 0·3 12·1 0·8 3·3 0·2 3·1 0·2 5·0 0·1 11·4 0·3
$US 25000–34999 3·0 0·3 2·7 0·3 5·4 0·3 11·1 0·6 3·0 0·2 2·9 0·2 5·4 0·2 11·3 0·5
$US 35000–79999 3·8 0·2 3·6 0·2 5·5 0·2 13·0 0·5 3·4 0·4 3·2 0·4 5·2 0·4 11·8 0·9
Don’t know or didn’t respond 4·2 1·0 2·4 1·0 7·0 0·9 13·6 2·2 3·6 0·2 3·2 0·2 5·6 0·2 12·5 0·4
SNAP
No 3·5 0·2 3·4 0·2 5·5 0·2 12·3 0·4 3·6 0·1 3·4 0·1 5·2 0·1 12·2 0·3
Yes 3·3 0·2 3·0 0·2 5·4 0·2 11·7 0·4 3·3 0·1 3·1 0·1 5·3 0·1 11·6 0·2
WIC
No 3·4 0·2 3·1 0·2 5·6 0·2 12·1 0·4 3·2 0·2 3·1 0·2 5·3 0·1 11·6 0·4
Yes 3·4 0·2 3·3 0·2 5·3 0·2 12·0 0·4 3·4 0·1 3·2 0·1 5·2 0·1 11·9 0·2
Parent job status
Full-time 2·6 0·2 2·4 0·2 5·3 0·2 10·3 0·5 2·7 0·2 2·3 0·2 5·2 0·2 10·2 0·4
Part-time 4·4 0·3 3·7 0·3 5·5 0·2 13·6 0·6 3·3 0·2 3·0 0·2 4·8 0·2 11·1 0·4
Not working for pay 3·6 0·2 3·7 0·2 5·4 0·2 12·6 0·5 3·6 0·1 3·5 0·1 5·5 0·1 12·6 0·2
Adult born in USA
No 3·3 0·3 3·3 0·3 5·1 0·2 11·7 0·6 3·4 0·1 3·2 0·1 5·2 0·1 11·8 0·2
Yes 3·5 0·2 3·1 0·2 5·5 0·1 12·1 0·3 3·1 0·3 3·1 0·3 5·7 0·3 11·9 0·7
NET-Works, Now Everybody Together for Amazing and Healthy Kids; GROW, Growing Right Onto Wellness; SNAP, Supplemental Nutrition Assistance
Program; WIC, Special Supplemental Nutrition Program for Women, Infants, and Children.
Greyed cells indicate significance after Bonferroni correction (P< 0·00143 for non-Hispanics and P< 0·00161 for Hispanics).
finding is that although the diet quality of foods consumed by
children at family meals may be healthier (e.g. fruits, vege-
tables), the portion sizes of food consumed by children at
family meals may still be large; thus, higher energy intake at
family meals would not lead to lower weight status in chil-
dren. Another reason may be that the weight status range in
the samples was somewhat restricted, with one study having
children between the 50th and 95th BMI percentile and the
other study having all children at the 50th percentile or above.
There were several strengths and limitations of the
study. Strengths of the study include the use of two large
diverse samples from different parts of the USA with some
common measures made possible through being part of a
NIH-funded consortium; inclusion of a lower-income
sample; detailed questions about family meal types;
strong dietary intake assessment measures; and objectively
measured child BMI. One limitation of the study was the
inclusion of a restricted range of weight status, only
including children from the 50th BMI percentiles and
higher because these studies were obesity prevention
trials. Another limitation is the cross-sectional nature of the
baseline data, precluding the ability to examine temporal
associations. An additional limitation was the use of single-
item questions assessing breakfast, lunch and dinner
family meal frequencies. Furthermore, the family meal
frequency questions were slightly different between NET-
Works and GROW and it is possible that the different
wording of the family meals frequency questions (i.e.
‘How often did most of your family members eat…’ v.





β SD P value β SD P value
HEI-2010
Breakfast
Model 1* 1·44 0·32 <0·0001 0·19 0·15 0·1899
Model 2† 1·10 0·34 0·0013 0·15 0·15 0·3347
Model 3‡ 1·30 0·41 0·0015 0·05 0·19 0·7948
Lunch
Model 1 0·61 0·33 0·0632 0·20 0·15 0·1799
Model 2 0·32 0·34 0·3345 0·13 0·15 0·3807
Model 3 −0·46 0·40 0·2515 0·04 0·19 0·8497
Dinner
Model 1 0·50 0·39 0·1901 0·29 0·16 0·0728
Model 2 0·51 0·37 0·1721 0·29 0·16 0·0726
Model 3 0·37 0·38 0·3373 0·26 0·17 0·1204
Total
Model 1 0·52 0·15 0·0005 0·12 0·06 0·0578
Model 2 0·38 0·15 0·0137 0·10 0·07 0·1211
Model 3 – – – – – –
BMI percentile
Breakfast
Model 1 −0·27 0·37 0·4638 0·00 0·18 0·9793
Model 2 −0·19 0·40 0·6433 − 0·12 0·19 0·5173
Model 3 0·12 0·48 0·8089 − 0·26 0·24 0·2723
Lunch
Model 1 −0·31 0·37 0·3948 0·13 0·18 0·4780
Model 2 −0·47 0·39 0·2293 0·06 0·19 0·7299
Model 3 −0·54 0·47 0·2580 0·23 0·24 0·3453
Dinner
Model 1 −0·26 0·43 0·5413 − 0·07 0·20 0·7326
Model 2 −0·10 0·43 0·8193 − 0·01 0·20 0·9775
Model 3 0·04 0·45 0·9349 0·02 0·21 0·9413
Total
Model 1 −0·17 0·17 0·3296 0·02 0·08 0·8502
Model 2 −0·15 0·18 0·3903 − 0·01 0·08 0·8827
Model 3 – – – – – –
NET-Works, Now Everybody Together for Amazing and Healthy Kids; GROW, Growing Right Onto Wellness; SNAP, Supplemental
Nutrition Assistance Program; WIC, Special Supplemental Nutrition Program for Women, Infants, and Children; HEI-2010, Health Eating
Index-2010.
Estimates are beta coefficients. Interpretation= for every one-day increase in eating (breakfast, lunch, dinner, total) family meals, HEI-2010
score and BMI percentile changes. Values shown in bold are significant at P< 0·05.
*Model 1: unadjusted.
†Model 2: adjusted for age, sex, marital status, employment status and site. For non-Hispanic participants, also adjusted for race/ethnicity.
BMI models also adjusted for mean total daily energy intake.
‡Model 3: adjusted for all of the covariates in Model 2 plus the frequency of the other two family meals.
Table 3 Associations between family meal type (breakfast, lunch, dinner, total meals) and pre-school children’s diet
quality and BMI percentile among non-Hispanic and Hispanic households; baseline data from NET-Works and GROW
studies among parent–child (aged 2–5 years) pairs from respectively Minnesota (n 222 non-Hispanics; n 312 Hispanics)
and Tennessee (n 545 Hispanics; n 55 non-Hispanics), USA, 2012–2014
1. Berge JM, Wall M, Hsueh TF et al. (2015) The protective role
of family meals for youth obesity: 10-year longitudinal
associations. J Pediatr 166, 296–301.
2. Fulkerson JA, Neumark-Sztainer D, Hannan PJ et al. (2008)
Family meal frequency and weight status among adoles-
cents: cross-sectional and 5-year longitudinal associations.
Obesity (Silver Spring) 16, 2529–2534.
3. Larson N, MacLehose R, Fulkerson JA et al. (2013) Eating
breakfast and dinner together as a family: associations with
sociodemographic characteristics and implications for diet
quality and weight status. J Acad Nutr Diet 113, 1601–1609.
differences between groups. In addition, although 24 h 
dietary recalls are a stronger measure than self-report 
dietary intake, they still have inherent limitations such as 
day-to-day variability as well as larger errors for foods with 
higher energy density. Another limitation is that other 
important variables that could impact the association 
between family meals and diet quality, such as accul-
turation and parenting practices (e.g. parent feeding 
practices, parent modelling of healthy eating), were not 
assessed due to not having similar measures across the 
two sites. These measures would be important to include 
in future research.
Implications for research and practice
Results of the current study suggest that eating breakfast, 
lunch and dinner family meals was fairly common among 
non-Hispanic and Hispanic pre-school children. In addi-
tion, there were significant associations between fre-
quency of breakfast and total weekly family meals and diet 
quality among non-Hispanic pre-school children, but not 
among Hispanic pre-school children. Findings from the 
current study may have implications for practice and 
research. While it appears that for non-Hispanic pre-
school children having breakfast and regular family meals 
across the week confers some dietary benefit, clinicians 
who work with families with pre-school children may 
want to be cautious in recommending the importance of 
having frequent breakfast, lunch or dinner family meals 
until more research can confirm or refute the current study 
findings. Specifically, longitudinal research is needed to 
understand more fully the association between the fre-
quency of breakfast, lunch, dinner and total family meals 
and pre-school children’s diet quality and weight status.
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